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CONFIDENTIAL NPG REPORT NO. 1070

Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 12 and

Mk 34 Mod 1, in Guns Type G Mod 7 and 11

PART A

SYNOPSIS

1. This is a report of tescs conducted for the purpose of investi-
gating the comparative ranging performance of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9 EX 24 Mod 12 and Mk 34 Mod 1, in
Guns Tyne G Mod 7 Serial No. 26741 and Type G Mod 11 Serial No. 24930,
and to substantiate the previous firings in the Type G Mod 7 Barrel
Serial No. 24579.

2. The results of the tests indicate that:

a. When fired from the 3"/70 Caliber Type G Mod 7 Gun:

(1) The EX 24-9 projectiles gave better range performance
than either the EX 24-12 or Mk 34-7 projectiles.

(2) The Mk 34-1 projectiles gave decidedly better range
performance than the EX 24-12 projectiles.

b. When fired from the 3"/70 Caliber Type G Mod 11 Gun:

(1) The EX 24-9 projectiles gave better range performance
than either the EX 24-7, EX 24-12 or Mk 34-1 projectiles.

(2) The Mk 34-1 projectiles gave decidedly better range
performance than either the EX 24-7 or EX 24-12 projectiles.

(3) The British complete rounds assembled with Primer
Groups No. 1 and No. 2 and with projectiles of similar design to
the EX 24-9 projectiles gave range performance comparable to the
EX 24-9 projectiles.

c. The EX 24-7 projectiles gave much better range performance
in the worn Type G-7 Gun No. 24579 than in the new Type G-11 Gun
No. 24930.

CONFIDENTIAL
SECURITY INFORMATION 1
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CONFIDENTIAL NPG REPORT NO. 1070

Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and

Mk 34 Mod 1, in Guns Type G M1od 7 and 11
- ------- - -- -- -- -- -- -- -- -- -- -- -- -- -- -

PART B

INTRODUCTION

1. AUTHORITYs

The tests described in this report were authorized by refer-
ence (a), modified by references (b), (c), (d) and (e), and by the
authority of reference (f).

2. REFERENCES:

a. BUORD Conf Itr Re5a-FBWscmJ NP9 Ser 32545 of 15 Jan 1952
b. WUORD Conf ltr Re5a-FB :scmj 874-1(3") Ser 33544

of 5 Feb 1952
c. BUORD Conf ltr Re5a-F, Ti:cmj NP9 Ser 36937 of 28 Mar 1952
d. BUORD Conf it! iea-JWIN'vl S74-1(3") Ser 41265

of 19 Jun 1952
e. BUORD Conf Itr Re5a-FBWssf S74-1(3") Ser 41255

of 25 Jun 1952
f. BUORD Conf ltr Re3b-MAS/MRHtmt S78-1(56-3") Ser 41202

of 24 Jun 1952
g. NPG Report No. 942 of 7 May 1952
h. NPG Report No. 1011 of 18 Aug 1952
i. NAVPROV 3"/70 Ranging Data Sheet No. 137 of 12 Mar 1952
J. NAVPROV 3"/70 Ranging Data Sheet No. 138 of 7 Apr 1952
k. NAVPHOV 3"/70 Ranging Data Sheet No. 139 of 3 Jun 1952
1. NAVPROV 3/70 Ranging Data Sheet No. 142 of 16 Jul 1952
m, NAVPROV 3"/70 Ranging Data Sheet No. 143 of 5 Aug 1952

3. BACKGROUNDs

a. Reference (g) reported in detail the initial programs of
comparative ranging of 3"/70 A.A. Projectiles Types EX 24 Mods 7, 8,
and 9 in new and worn guns Type 0 Mod 7. Reference (h) reported in
detail additional comparative ranging tests which were intended to
determine what design features were responsible for the superior
range performance of the Projectile Type EX 24 Mod 9 compared to the
Type EX 24 Mode 7 and 8 projectiles in new and worn Type G Mod 7
3"/70 caliber guns.

ii CONFIDENTIAL
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Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and

Mk 34 Mod 1, in Guns Type G Mod 7 and 11

b. Reference (a) modified by references (b), (c), (d) and (e)
authorized comparative ranging tests using EX 24 Mod 7 nrojectiles
to substantiate the previous firings in the Type G Mod 7 Barrel
Serial No. 24579 and to conduct a ranging comparison test of 3"/0
A.A. Projectiles Type EX 24 Mod 7, EX 24 Mod 9 EX 24 Mod 12 and
!a 34 LDd 1, in Guns Type G Mod 7 Serial No. 26741 and Type 0 Mod 11,
Serial No. 24930.

4. OBJECT OF TEST:

a. The object of the comparative ranging programs described in
this report was to establish a ranging comparison of 3"/70 A.A.
Projectiles Type EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and Mk 34
Mod 1, in guns Type G Mod 7 Serial No. 26741 and Type G Mod 11 Serial
No. 24930, and to substantiate the previous firings in the Type G
Mod 7 Barrel Serial No. 24579.

5. PERIOD OF TEST:

a. Date Project Letter 15 Jan 1952
Dates Project Modification g Feb 1952

2 Mar 1952
19 Jun 1952
25 Jun 1952

b. Date Commenced Test 12 Mar 1952

c. Test Completed 5 Aug 1952

SECURITY INFORMATION
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CONFIDENTIAL NPG REPORT NO. 1070

Comparative Ranging Ttts of 3"/70 A.A. Projectil'm
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and

Mk 34 Mod 1, in Guns Type G Mod 7 and 11

PART C

DETAILS OF TEST

6. DESCRIPTION OF ITEMS UNDER TEST:

a. Projectiles:

Rear Band Rear Band Front Band Front Band
Metal Design Metal Design Remark§

EX 24-7 Gilding Figure 2 Gilding Figure 2 EX 24-7 Stand-
Metal Appendix 0) Metal Appendix (B) ard Projectile.

EX 24-9 Copper Figure 1 Steel Figure 1 EX 24-9 Stand-
Appendix C) Appendix 0) ard Projectile.

EX 24-12 Gilding Figure 4 Gilding Figure 2 EX 24-7 Stand-
Metal Appendix 0) Metal Appendix Q) ard Projectile

with four (4)
cannelures
machined into
the rear band
and straight-
ening of the
slope on the
large rear-band
rib.

Mk 34
Mod 1 Gilding Figure 3 Gilding Figure 2 EX 24-7 Stand-

Metal Appendix ( Metal Appendix 0 ard Projectile
with four (4)
cannelures
machined into
the rear band.

CONFIDENTIALJ
SECURITY INFORMATION 5 ________________
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Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 7:od 12 and

lk 34 Mod 1, in Guns Type G Mod 7 and 1.

7. DEICRIPTION OF TEST EQUIPMENT:

a. Guns: 3T/70 Cal. Type G Mod 11 Serial No. 24930
Rifling - 1 turn in 20 calibers, Uniform Twist
Rounds before test: 37 actual rounds

37.65 ESR/IDo 0"002
Rounds after test: 281 actual rounds

281.65 ESRADo 0"003

3"/70 Cal. Type G Mod 7 Serial No. 26741
Rifling - 1 turn in 20 calibers, Uniform Twist
Rounds before test: 33 actual rounds

32.77 ESRZ-_Do 0.003
Rounds after test: 108 actual rounds

107.77 ESR aDo 0"0055

b. Charges$ Cases: Steel, Experimental No. 5 for U.S. Rounds;
British Cases Lot 5 for British Primer
Group Nos. 1 and 2 (Table II, Appendix (A)

Primers: XC-Mll for U.S. Rounds; XC-Mll Modified
for British Primer Group No. 1 and Primer
No. 13 for British Primer Group No, 2
(Table II, Appendix (A)).

Powder: 10.11 lbs. Powder Index HKPC-I for Gun
Serial No. 24930, 9.95 lbs. Powder Index
HKPC-l for Gun Serial No. 26741 on U.S.
Rounds, 10.00 lbs. 2 oz. 15 grams, Index
RNP-293 for British Rounds in Primer
Group Nos. 1 and 2 (Table II, Appendix (A)).

c. Velocity Measuring
Devices: Standard oscillograph and chronograph

equipment.

d. Pressure Gages: 1/30 sq. in. area copper crusher type.

CONFIDENTIAL
SECURITY INFORMATIPN -6---- 6



CONFIDENTIAL NPG REORT NO. 1070
Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and

Mk _4 Mod 1.1 in Guns Type G Mod 7 and 11
~~~- - - - ------------------- - --- -- -- -- --- - - - - - - -

8. PROCEDURE:

a. The following programs were fired in accordance with refer-

ence (a) modified by reference (b)s

Date: 12 March 1952 - Elevations 15 degrees

Gun: Type G Mod 11 No. 24930

No. Loading Type Projectiles - fired in alternating five
Rds nd Fuzin( round groups (Table I. ARuendlx (A))

20 Salts and Standard EX 24-7 (Figure 2, Appendix (B)).
DhP 238911

20 Salts and Mk 34-1 Projectile like EX 24-7 with four (4)
DXP 238911 cannelures machined into the rear band

(Figure 3, Appendix (B)). BUORD Dwg. 982549,
No Revision, 9k 34 Mod 1.

20 Salts and Standard EX 24-9 (Figure 1, Appendix (B)).
DNP 238911

Date: 7 April 1952 - Elevations 15 degrees

Guns Type G Mod 11 No. 24930

No. Loading Type Projectiles - fired in five (5) round
s and- Fzn . rous (Table Ii. Ao2endix (A))

40 Salts and Uk 34-1 Projectile like EX 24-7 with four (4)
DNP 238911 cannelures machined into the rear band

(Figure 31 Appendix (B)). BUORD Dwg. 982549,
No Revisiong Wk 34 Mod 1.

5 British assembled Primer Group No& 1.

5 British assembled Primer Group No, 2.

CONFIDEIPT IAL
SECURITY INFORMATION 7



COVFIDENTIAL BPG REPORT N0. 1070

Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7 RX 24 kod 9 EX 24 Mod 12 and

Nk 34 iod 1, In Guns Type ( Rod 7 end 11

b. Reference (c) modified the comparative ranging tests author-
ized by reference (a) modified by reference (b) to substitute EX 24
Mod 12 projectiles, Bureau of Ordnance Sketch 329480, (Figure 4,
Appendix (B)) for the unmodified EX 24-7 projectiles (Figure 2
Appendix (B)) throughout the remainder of the comparative ranging
tests. The following program was fired in accordance with refer-
ence (c):

Datet 3 June 1952 - Elevation# 15 degrees

Guns Type G Mod 11 No. 24930

No. Loading Type Projectiles - fired in five (5) round
, Fung . isouns (Table III. ADnndia (A)I

40 Salts and EX 24-12 Projectile like EX 24-7 with four (4)
DWP 238911 cannelures wachined into the rear band and

straightening of the slope on the large rear
Salts and band rib, BURD Sketch 329480 (Figure 4,
DP 239269 Appendix (B)).

c. References (e) and (f) further modified the corperative
ranging tests authorized by reference (a) modified by references (b),
(c) and (d) in order that the relatively larger disperslons obtained
on 3 June 1952 (Table III, Appendix (A) using Projectiles Type
Ex 24-12 Bureau of Ordnance Sketch 329480 (Figure 4, Ap endix (B))compared to the lower dispersions obtained on 7 April 1;52 (Table IItc prendx (A)), using Projectile Nk 34-1 Bureau of Ordnance Dwa.
92549, No Revision, (Uk 34 Mod 1) (Figure 3, Appendix (B)) Mit

be clarified. The following programs were fired in ccordance with
references (e) and (f)s

COFIDENTIAL
SECURITY INFORATION 8



CONFIDENTIAL NPG REPORT NO. 1070

Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod7 EX 24 Mcd 9, EX 24 Mod 12 and

Mk 34 Mod 1, In Guns Type G Mod 7 and 11

Dates 16 July 1952 - Elevations 15 degrees

Guns Type G Mod 11 No. 24930

No. Loading Type Projectiles -fired in alternating five
and FUZinn _(7) round grouns (Table , Aed

25 Salts and EX 24-9 Standard (Figure 1, Appendix (B)).
DNP 238911

25 Salts and EX 24-12 Projectile like EX 24-7 with four (4)
DVP 238911 cannelures machined into the rear band and

straightening of the slope on the large rear
band rib, BUORD Sketch 329480 (Figure ,
Appendix (B)).

25 Salts and Mk 34-1 Projectile like EX 24-7 with four (4)
DNP 238911 cannelures machined into the rear band. BUORD

Dwg. 982549, No Revision, Mk 34 Mod 1.
(Figure 3, Appendix (B)).

Dates 5 August 1952 - Elevation: 15 degrees

Guns Type G Mod 7 No. 26741

No. Loading Type Projectiles - fired in alternating five
dlgj ( ) round trouts (Table V Antendix (A))

25 Salts and EX 24-9 Standard (Figure 1, Appendix (B)).
DNP 238911

25 Salts and Mk 34-1 Projectile like EX 24-7 with four (4)
DNP 238911 cannelures machined into the rear band. BUORD

Dwg. 982549, No Revision t Mk 34 Mod 1.
(Figure 3, Appendix (B)).

25 Salts and EX 24-12 Projectile like EX 24-7 with four (4)
DNP 238911 cannelures mochined into the rear band and

straightening of the slope on the large rear
band rib, BUORD Sketch 329480 (Figure 4,
Appendix (B)).

V

CCFIDENTIAL
SECURITY INFORmaTION 9
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CONFIDENTIAL NPG REPORT NO. 1070

Comparative Ranting Tosts of 3"/70 A.A. Projcctiles
Types EX 24 Mod I X 24 Mod 9 EX 24 Mod 12 and

Hk 34 Mod 1, In Guns Type A Mod 7 and 11

9. RESULTS:

a. The following table indicates the mean corrected range
dispersions (D/R) for five (5) round groups of each projectile type
for the five (5) comparative ranging programs conducted in accordance
with reference (a) modified by references (b), (c), (d), (e), and in
accordance with reference (f). Detailed results were reported by
references (i) to (m) inclusive, summaries of which are included as
Appendix (A), Tables I through V respectively.

Projectile Type
(Type letter corresponding Five (5)
to type letters in Tables - Round D/R
. ,y&A endix (A)) -- - G,. GrouDl M,

I EX 24-7 (Type A Table I) Type G-ll 4 1.81

ILk 341 (Type B Table I) 24230 4 0.80
EX 24-9 (Type C Table I) " 4 0.42

2 Mk 34-1 (Type A Table II) Type 0-11 8 0.49
24930

British Assembled Primer 1 0.35
Group #1 (Type B Table II)
British Assembled Primer " 1 0.34
Group #2 (Type C Table II)

3 EX 24-12 (Type A Table III) Type 0-l1 8 0.96
24930

EX 24-12 (Type B Table I1) " 1 1.18
(Short Nose Plug)

4 EX 24-9 (Type A Table IV) Type 0-11 5 0.44
24930

EX 24-12 (Type B Table IV) 5 0.81
ldk 34.1 (Type C Table IV) " 5 0.54

EX 24-9 (Type A Table V) Type G-7 5 0.35
26741

Hk 341 (Type B Table V) " 5 0.57
EX 24-12 (Type C Table V) 5 1.16

CONFIDENTIAL
SECURITY INFORMATION 10
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Comparative Ranging Tests of 3'"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9 EX 24 Mod 12 and

Mk 34 Mod 1, in Guns Type d Mod 7 and 11
-~~~~ C -------- --- -------- -- - --- - -aaaaaaaaaaaaaaa- - -- --------- -

PAR TD

CONCLUSIONS

10. As a result of the tests conducted it is concluded that:

a. When fired from the 3/70 Caliber Type G Mod 7 Guns

(1) The EX 24-9 projectiles gave better range performance
than either the EX 24-12 or Mk 34-1 projectiles.

(2) The Mk 34-1 projectiles gave decidedly better range

performance than the EX 24-12 projectiles.

b. When fired from the 3'1/70 Caliber Type G Mod 11 Gun:

(1) The EX 24-9 projectiles gave bett.r range performance
than either the EX 24-7, EX 24-12 or lAk 34-1 projectiles.

(2) The Mk 34-1 projectiles gave decidedly better range
performance than either the EX 24-7 or EX 24-12 projectiles.

(3) The British complete rounds assembled with Primer
Groups No. 1 and No. 2 and with projectiles of similar design to
the EX 24-9 projectiles gave range performance comparable to the
EX 24-9 projectiles.

c. The EX 24-7 projectiles gave much better range performance
in the worn Type G-7 Gun No. 24579 than in the new Type G-11 Gun
No. 24930.

CONFIDENTIAL
SECURITY INFORMATION 11
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Comparative Ranging Tests of 3/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Liod 12 and

Mk 34 Mod 1, in Guns Type G Mod 7 and 11
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C. W. BEAVERS, Lieutenant, USN,
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D. C. CAIN, Head of Interior Ballistics Division,
Armament Department

This report was prepared by:
C. W, BEAVERS, Lieutenant, USN,

Main Battery Division,
Armament Department

This report was reviewed byt

W. F. VOSE, Lieutenant Commander, USN
Main Battery Division 6 fficer,
Armament Department

W. B. ROERTSON Lieutenant Commander USN,
Terminal Ballistics Officer,
Terminal Ballistics Department

L. C. KLINGAMM, Commander. USN,
Armament Officer,
Armament Department

C. C. BRAMBLE, Director of Research,
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Captain, USN
Commander, Naval Proving Ground

Captain, USNfir Ordnance Officer

By direction

Ci

CONFIDENTIAL

SECURITY INiFORMLATION 12



iV

CONFIDENTIAL NPG REPORT NO. 1070

Ut S. NAVAL PRbVING GROUND
DAIHLGREN, VIRGINIA

Fiftieth Partial Report

on

Test and Development of 3"/70 A.A. Projectiles

---------------------------- -- -- -- -- -- -

Fifty-Fifth Partial Report

on

Test and Development of 3/70 Caliber Gun Barrels

Final Report

on

Comparative Ranging Tests of 3"/70 A.A. Projectiles

Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and

1k 34 Mod 1, in Guns Type G Mod 7 and 11

"' • affectin the atna

• nn ' 'Ln .' e t..
-e ~ ... namDcf.c o ,. I= 

U  
"" .- , -- 

-

Its -.. . .... " " I" -*5'

Project Nts.

Project NOS.s NPG-Re3b-210-1-52 Dates
NPG-Re5a-21-1- 52

Copy No.: 14 A 1953No. of Pages: 12

CONFIDENTIAL
SECURITY INFORMATION



030
f4 ca

o H Di.- D oC -

0 CS o0 0 0 1 0*

0

E-4  .,6 I
es 0

top

0 C2t. 3 aC2r-40rSi ,44 0
0

;Z *

I- Hr4 o4) cQ$
o d~ C 0

f 0 4> 0

I 0

P4 to 000) r
4  

0o 0 ')L j8L

W16 *tP) 01 bDI -H 4'04
Q) 0Lo :5 a) (1)0 o -C )ODt OC

0401 ri- 0.r 0 .. ., m o t D .%rt t oa 1
4- 2 r-I o 0 -4 04 e* r-IX1 ) 

4 
1 ) 1* I 0 4

)1- DV -4~ Z to ~
CD *S-s 9rl(

0 0 r-4 c'j (1)) ~ ))) \
PL4 C,2 0 44l0 )

4) t- 046e H U)r40t ) c :

00 4I ") I= r-4-4 0.2- e~l0
o14 0f 0st' p co f e OD H t t 00 C* -I t-.-L

o ~ I- 44 r- f.I vi 0-i r-4 g0 0-4 r4 3Wt4H

04.-

,r,3~~0~ 0r 4 _
041 1~ 0of 4rI t coD

;A~p o 00- )0q L DC )N0 0440)

H OA-4 0 .- i * 1- o #4 H U0. a) H - +1-H 0 -
'0 I-Ir 5 )Wt t

04 6 to >10~ V31 8-4 D14t- Dt -

IDi 0 * orQ0E Q QO -

0*' ~m O to.4'4 a% % 44b 4

00 13ii
a0 Z

10 1 I(;1 j -: Dc3 0 CC



0 1

o -44 0
* ~c 4Ju ~ 0~ c O t

000

I's 00 0000
P8 rj 0 .,
P4 *r1$

CO $0 C5 M

i-O- put P1 H -40 " .W ee Idf 0~~~0 140- 4-'0 1 -1" t

44 0to )4) 0 0 *00 0'~
00 0 0 C1

0 0 0) MPwo

* '

$4 0 *

a)4 *r4 toQ p.4- () f) t4 4 4 U +Tm j4 Pe E4 .-P AC 4 o- H-*C~ 04 CO to' ~ .

r-O (7tO 0 ,S)

0* 444 %V*f 4
54G r-4 H I a

(0 04 0- Qfl 454 CIDj

P4 t- r4 ' 0 0 0 0 I40

0) 0 " m M W H

r~~~$ 4 4rIV- -

0~ 00 " ** 05 a :

b.--44-4 FA oes'..T
0O 14 C') :3 (D

CD 0 0 '0P r" T C).4OD 0( -6.4 9 r04 t

toa- IL e 4 0 C-0 44r 0t Mq

0
M 0c



caf
00

030

o 14Hta4CA)

0-.4U C) s
to $4 044$(1 0- 0 0- - 00

t. :1 0 0

*~ 14 Go 144 6 $ 0)-40)100

rx-' 00 u$ .0 -.-- *r4

30 04K-~ 43
1- f4o 040 W) 0d~1.4)

0 C H4( 90 0Ii4 "a N45 E-I tva01(O )rU 0

0,%) H CDCC-C r.4 0

W 41

o 1 11007 10 to 0 01 0)
14A Id44( 40 t-'.1 -
0.-4 0 - 4 3 3 0 Oo f )-I 0.t3 .4.4 -

.9e-4.944 44 I 0-H 1,-H v

ri i.1 1494O r 14 7 C 
4 4
-0C0 t~J

.0 r -A 4 o IV" - OD 1001 4'L 1 -VV. 0

0 4*0 00 P4 .- H-4 P4 f-4 -4 .- i-4 10
0~0 4d .0.

10 0 c4.U0' 01
004 0D- ,-,4O rg-r UC)

4O6 00 P4- ., r ' +14 -H 1-H-H 41 11 0
to IP F44 %44 N >3 8 r4 9 CD M4 0f

14 to '0 m - t U01 ) -

-P C901 401 A-41+ 1 14

0 Id.r 06$
o4 V)L414.1

4) X30 0) 0f
0111v _ 14.U v-I, *9 4 0wI 0 WLq 0 w O

60$ 4i "$ o 34 " M

go ;? z 0r_ r4F- .. P 4

ch 00

to 0 09
4.4 Id 4)$ 0 Wr rI

4)q.40.o 0

0 4d94



.4)

4o COt DaDL'0Co) M OC Oti% o o - ot
~ 0

e-4 f 0

t *4~ 
NI0

-M *0 4J*0* 0 0 0~ 00 *0 44

'L gd 0 0

0 r-4 5P 43 l4M-tm4Om5-M
oo +'. "e' oL'

C4 ~ $48 0 _)

cv Ir4 N 4 . RO 0+t'0 I-l 0# #1 IH
0 wo~J 00,a eE~@

41 -q -op 4

0043 
C

I
oH co) "~ 0

U" 0; C)COw c 1405 -z-+ L4 4*I e -
L~~~~~wOE C4uo Oa y Tmo oWrtmw

go '0 L L, 44 V-.4' -j - , 0 %
b.0-r4"*'V4";Sq l; 't( -,+ -4 -, t * 1 o "V-4 tD '- - -I02V PfV4 O

a *v

cis x~' 
to

Cm W W

*,*. ftV 
-4V441

4.44o q3 "'~ ~
00 02

~0 0 o 140. C~.Qto~ lo-
$3o 

.4c0 10e

4.) 14 o) IdV -iE10)*- V C4 0o.4

0 a



4'

0 H q0

t-" ) ,0 -0 *o .0 *D to N *D N)5 C,4 a

0 0 0 ,40 o o~- 0 O O O g 4 0 r- 40o 0

oH (a 0

0 'r 'd.w4 00

s ft 4-l' (D
-J4 l 'IC)
C\2i- 0 1 IDp 17 - U) t-L -C4 D 40 V r-4 U) U)t -4- - C
w 42)~ Cd 0 .2t

ca 0 6q L, -tOTh O-H-H H OOOHH- + '0~0 a 4) '~40 0 D 0 ~ ~C O
a4O r 0 0~'

(V tt V4 0 ow=0C
:: 0) n- Q o to 0- Dt o 0 - )i oO D 4'1

'-4oP *,4 C 4  C ~ 'Ci ~-
O-4 r, %% 04-) 0 -O 0 C -40 rOCDP q4 &ooc o ) .O01 0.436 06D 4) a: 0C 0 6Dw tot L 4 r-4U 0 ct Or-4 L - )a

04o P4 t wr T$4 0- riCON -4-r- c'CJu t-'.% '4 Cq. 4 co CI tr4 CD

Go r: ~ P4

-P0' Y)1 14 04 .-4 14 0oq *v
0 ~0 to g :3q4 ~4 C 0 ~UNo -PCD t -- % (D0 -- -H I I- + W+

CQ -P-% F- 0)
0 ~ ~ ~ ~ 00 -r )4' r H -t

r44 COC C 4 P-1P 1 . b
C. 0 4.*1

10i 0 43 0 *r-(1) -P b'DV bD 0 P.C)00w O to 0 4. V) r-4 "I.C >r04 t - 0)I -1P1 4 r-4 -4C
0 4a) x- X4~4 04 )0 DtOHO C~l C, C4- O CDI)O.. 4 N 0) OD U d4

o i 0. 140 e-q0 H4i
C4 0N C C C.0t 0t ~ , -a0 0

0 P4 4~. .c

0 .410
4>c 00 --0 0 -

as '00 tf) 4)4-)1 aI 4).4 r-I 0 HP ' -tDt-W t Dr- DC
V- -,ot 0 6D 10 - H41- H-H+ H-H- 1o- H4

0 t= t 0 0 (1) t.0 0 L 14N mto 53 
044 %4 %1A > q() oa -eqDt -c Dt91 z 0o-,CN 4 00 l) " *4 t 0 w '44C~ ms' toLO4~

4. P 0 10 b 0 0 IC -44 N3q 4t v p-IV ,4d ~0 I - m - - - "iP1 -0- r-4 Li rtt 4~~t u o- r-4 - 5C
2) N00 N 4 14

-4 -4 rI 0~- S1 Cl

rzD I4 11 + + H 4t- I -P .4 o % 'Cii ** 1. 03t-4 0

Q 0 0 0) 0C ,to 0r r 0 00 -

C#4 0 t> -14 10 U) Ix3)U U )0 lz 6' -H- C)9 or t -

_ _ _ V4 _ _ _I t



LaI co~.

o_ a

.ILI

zz

* .16



, ° %

' . ( ,. ' 4 .., " , , ,

* .... . .. i~ l ll

,4 . S .. ., .

° -K*I . *

.. ... . ,,.

I' .' ; I '*

I.. I

-- , . ,.* .4 I*

.4 '

r . ,,



ow
'(:

c0<

:x uJ

(Iii

-,r

z If)i

~T z

KI



r~~fl za.d

L E5

% I

iF Qdto r

In 
I-

F-\

4~~ F. <

7, I

< U z

1121k~ ~~~ - 10l~ j3 u. r! - ~1

2.1 I) *** )
,o~a i C4 n z 1.

('J,~~.6 ..Q
z a 4

u 1ii -l. a

0~~~0 7 )- 0 .Fl
L. LL. $ , r5oo '

.1*0 0L~
CL < 4



CONFIDENTIAL NPG REPORT NO. 1070

Comparative Ranging Tests of 3/70 A.Ao Projectiles
Types EX 24 Mod 7, EX 24 Mod 9 EX 24 Mod 12 and

Mk 34 Mod 1, In Guns Type G Mod 7 and 11

DISJTRIUTION

Bureau of Ordnance:

Ad3 1
Re3 1
Re3b 2
Re5 I
ReSa 2

Chief of Ordnance,
Dept. of the Army
Attns ORDTX-AR 2

Commanding General
Aberdeen Proving Ground
Aberdeen, Maryland
Attn: Technical Information Section,

Development and Proof Services 1

Naval Gun Factory 1

Navy Research Section
Library of Congress
Washington 25 D. C.
(Via JORD Rei) 2

Locals
OMB-A2 I
OT I
OTL 11
File 1

CONFIDENTIAL
SECURITY INFORMATION APPENDIX C


